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A very warm welcome to our 
weekly public open evenings. 

Each night there will be a half-hour 
talk which begins promptly at 
7.15pm: tonight we are delighted 
to have Paul Murdin who will be 
giving a talk based on his new book, 
Universe: Exploring the Astronomical 
World, which celebrates humanity’s 
journey to record and understand 
the universe through 300 images 
that reveal the extraordinary beauty 
of the cosmos and its influence on 
our history and culture.  

The talk is followed by an oppor-
tunity to observe if (and only if…) 
the weather is clear. The Cambridge 
Astronomical Association will pro-
vide a floorshow outdoors on the 
Observatory lawns, relaying live im-
ages from modern telescopes with 
a commentary. The IoA’s historical 
Northumberland and Thorrowgood 
telescopes will be open for unaided 
eye observations, along with the 
16-inch telescope. If we’re unlucky 
and it’s cloudy, we’ll offer you a 
cup of tea as compensation after 
the talk, with perhaps some more 
astro-information in the lecture thea-
tre for those who want to stay on. 
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If you have any questions, suggestions or 
comments about the IoA Open Evenings 
please contact Carolin Crawford at 
csc@ast.cam.ac.uk. We tweet current astro-
news and events as @cambridge_astro

www.ast.cam.ac.uk/public

The talk schedule for this term
 can be view

ed at:   w
w
w
.ast.cam

.ac.uk/public/public_observing/current

The cover of Paul 
Murdin’s new book, 
Universe: Exploring 
the Astronomical 
World.

NEW research suggests that the 
central black holes in different kinds of 
active galaxies consume matter at dif-
ferent rates, upending popular theory.

An active galaxy is one where the 
central supermassive black hole is 
actively accreting matter from its 
immediate environment, and produc-
ing massive amounts of radiation at all 
wavelengths. The two most common 
types of active galaxies – imaginatively 
labelled as Type I and Type II – are 
both thought to have this process 
going on at their core, but the Type I 
galaxies appear brighter. 

For decades, astronomers have 
tried to pin down the cause of this 
discrepancy, and the standard theory 
has been that the active nuclei of Type 
I and Type II galaxies are fundamental-
ly the same, but appear different only 
because the galaxies are oriented at 
different angles to Earth. If the black 
hole is surrounded by a thick ring of 
dust, then Type II are tilted edge-on 
so that dust obscuration dims the 
central luminosity, whereas with Type 
I galaxies the orientation allows you 
to see inside the ring and view the full 
brightness.   

New research from an international 
team of astronomers - with contribu-
tions from the IoA – have resulted in 
a major modification to this popular 
unified model. They analysed data 
taken with NASA’s Swift Burst Alert 
Telescope of over eight hundred active 
galaxies in the light of high-energy 
X-radiation, supplemented by obser-
vations from twelve ground-based tele-
scopes spread across the globe. 

Their results suggest that Type I 
and Type II galaxies are, in fact, very 
different from each other, both struc-
turally and energetically. The key factor 
that distinguishes between them is 
instead the rate at which their central 
black holes consume matter and spit 
out energy, regardless of which way the 
galaxy faces Earth. 

It seems that the central black holes 
in Type I galaxies consume matter 
and emit energy much faster com-
pared with those at the core of Type II 
galaxies. Perhaps Type II galaxies have 
much more dust close to the black 
hole, which could push against the gas, 
reducing the supply to the black hole.

Type I active galaxies: Black holes 
with a ravenous appetite

An artist’s impression of a supermassive black hole surrounded by doughnut-shaped clouds of 
gas and dust. Credit: NASA/JPL-Caltech
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How do you know if the Moon is waning?
If it’s waning you’ll get weally weally wet.

Joke of the Week

AN unexpectedly strong blast from 
the Sun hit the Martian atmosphere in 
September, causing a bright aurora that 
was observed by NASA missions both 
in orbit and on Mars’ surface.

A storm of high-energy particles 
emitted from the Sun sparked the 
global aurora, which lit up the whole 
planet in ultraviolet light. The aurora 
was more than 25 times brighter than 
any previously seen by NASA’s MAVEN 
(Mars Atmosphere and Volatile Evolu-
tion) orbiter, which has been studying 
the Martian atmosphere’s interaction 
with the solar wind since 2014. Unlike 
Earth, an aurora on Mars can envelop 
the entire planet because there is no 
strong magnetic field to concentrate 

THE 2017 Nobel Prize in Physics has 
been awarded to three key players in 
the development and ultimate success 
of the Laser Interferometer Gravita-
tional-wave Observatory (LIGO), which 
just two years ago made the first-ever 
direct observation of ripples in the 

NASA’s Hubble Space Telescope has 
photographed the farthest active in-
bound comet ever seen. This wayward 
vagabond is a city-sized snowball of ice 
and dust that forms the nucleus of a 
comet. Millions of years ago the comet 
was gravitationally kicked out of the 
Oort Cloud, a vast comet storehouse at 
the outskirts of the solar system full of 
icy leftovers from the construction of 
the planets 4.6 billion years ago.

the aurora near polar regions.
The aurora also produced radia-

tion levels down on the surface that 
were more than double any previously 
measured by the Curiosity rover since 
its landing in 2012 and which lasted for 
more than two days.

Studying these events on the surface 
is crucial to the planning of human 
missions to Mars. Highly energetic 
solar events significantly increase the 
radiation that penetrates through the 
atmosphere to the Mars surface. This in 
turn interacts with the atmosphere to 
produce additional energetic particles, 
which need to be understood and 
shielded against to ensure the safety of 
future Martian astronauts.

fabric of space and time known as 
gravitational waves. 

Each of the twin LIGO observatories 
picked up the faint signal of gravita-
tional waves when two black holes 
spiralled together to collide and merge 
in a galaxy lying 1.3 billion light-years 
away from Earth. Three additional 
detections of gravitational waves from 
merging black-hole pairs were made in 
December 2015, January 2017 and Au-
gust 2017 – the last of these detected 
jointly by LIGO and the European Virgo 
gravitational-wave detector.

LIGO and Virgo have provided 
astronomers with an entirely new 
set of tools with which to probe the 
cosmos and ushered in a new era of 

gravitational-wave astronomy. Previ-
ously, all astronomy observations have 
relied on light (including X-rays, radio 
waves, and other types of electromag-
netic) or on very-high-energy particles 
called neutrinos and cosmic rays. Now, 
astronomers can learn about cosmic 
objects through the quivers they make 
in space and time.

If you want to learn more about 
gravitational waves, why not come 
along to next week’s talk on 18th 
October?

The new intruder was spotted in 
May 2017 by astronomers using the 
Panoramic Survey Telescope and Rapid 
Response System (Pan-STARRS) in 
Hawaii – when it was still a whopping 
1.5 billion miles away, lying between 
the orbits of Saturn and Uranus. The 

Hubble Space Telescope has now also 
taken close-up views of the comet, 
called C/2017 K2 PANSTARRS (K2).

We have never seen an inbound 
comet this far out, where sunlight is 
merely 1/225th its brightness as seen 
from Earth, and the temperature has 
dropped to around -260°C. Yet the com-
et is already becoming active under 
the feeble glow of this distant Sun. A 
mix of ancient ices on the surface – 
oxygen, nitrogen, carbon dioxide, and 
carbon monoxide – is beginning to 
sublimate from the surface, carrying 
dust particles to balloon out into a vast 
80,000-mile-wide halo called a coma, 
that envelopes the nucleus. 

Large solar storm sparks widespread aurora on Mars

Aurora on Mars: the purple-white colour 
scheme shows the intensity of ultraviolet light 
seen on Mars’ night side during the event.
Credit: NASA/University of Colorado

The Comet that 
Came in from 
the Cold

Winners of the Nobel Prize in Physics 2017: 
Rainer Weiss, Barry Barish and Kip Thorne. 
Credit: Nobel Media. III. N. Elmehed

Active inbound comet C/2017 K2 
PANSTARRS (K2) as seen by the Hubble 
Space Telescope.

Credit: NASA


